It is frequently assumed, especially in studies on protein synthesis, that the ribosomes attached to the endoplasmic reticulum of intact cells are, predominantly, recovered in the microsomal fraction. We have found that, in rat liver, this is far from true, and our results agree with those of previous authors (Howell et al., 1964; Blobel & Potter, 1967) who have found losses of ribosomal material to the sediment of low-speed centrifugation.
Glucose 6-phosphatase (EC 3.1.3.9) has been shown to be localized predominantly in the microsomal fraction of mammalian liver (Hers et al., 1951) , and has frequently been used as a marker enzyme for the hepatic microsomal fraction (de Duve et al., 1955) . Palade & Siekevitz (1956) demonstrated that the vesicles observed in the microsomal fraction are in fact derived from the endoplasmic reticulum of the rat liver parenchymal cell.
Using both glucose 6-phosphatase and RNA as indices of recovery for material derived from rat liver endoplasmic reticulum we found that large losses occurred during initial low-speed centrifugation (6000g). These losses were not diminished by overnight starvation of the rats. We then carried out balance-sheet experiments in which a standard procedure of differential centrifugation was used : the pellets obtained by centrifugation at 640g, 6000g and 10500Og plus the supernatant fraction of the 105000g centrifugation were assayed for glucose 6-phosphatase activity, RNA and protein and then compared with the values obtained for the homogenate. These experiments showed that, whereas only 3040% of homogenate RNA and glucose 6-phosphatase activity could be accounted for by the 'microsomal' fraction (105000g pellet), 50-60% was present in the 640g pellet and about 10% in the 6000g pellet.
A procedure was then devised that permitted the removal of 90% of the nuclei and essentially all the erythrocytes from the 'microsome-like' material of the 640g pellet and also the fractionation of this material into smooth and rough components. This procedure involves resuspension of the 640g pellet in 0.26 Iw-sucrose and underlaying this with 0.35 M-sucrose. Centrifugation at 360g sediments the nuclei and erythrocytes, leaving some 3 0 4 0 % of the homogenate RNA and glucose 6-phosphatase activity in suspension. This suspension is then layered over 1.3 wI-sucrose and centrifuged at 1 0 5 W g to give a pellet of rough material and an interface of smooth material, by analogy with the standard procedure for microsomal preparations (Rothschild, 1961) .
In Table 1 the properties of these fractions (termed dense-smooth and dense-rough microsomal fractions) are compared with those of the standard microsomal fractions (termed buoyant-smooth and buoyant-rough microsomal fractions).
Electron micrographs of the buoyant microsomal fractions show them to be vesicles of various sizes as normally described (Bloemendal et al., 1967) ; in the rough fraction the vesicles are studded with ribosomes whereas the smooth fraction is devoid of ribosomes. Electron micrographs of the dense-rough fraction show it to have a verydifferent structure. It consists, not of vesicles, but of double-lamellar membranes studded with ribosomes and resembling the endoplasmic reticulum of intact rat liver. Among these lamellae, and often in close association with them, are seen many mitochondria.
We have found that this dense-rough microsomal fraction is capable of carrying out cell-free amino acid incorporation in the presence of 0.1 mIw-chloramphenicol. The incorporation is inhibited by puromycin and by cycloheximide and is stimulated by poly(U). The rate of incorporation per mg of RNA is comparable with that found with the buoyant microsomal fraction.
These findings emphasize the caution required in interpreting results obtained with the microsomal fraction sedimented from a mitochondria-free supernatant. Such preparations may not be truly representative of all the endoplasmic reticulum. Further, the special characteristics of the dense-rough microsomal fraction, namely the maintenance of the double-lamellar form observed in intact rat liver and the apparent association of these lamellae with mitochondria, make a study of its protein-synthetic activity very important. An investigation of the relationship between the mitochondria and the endoplasmic reticulum would be very valuable. A comparison of the nature of the proteins synthesized by the dense and the buoyant fractions may indicate whether or not these fractions reflect any functional differences between the two populations of membrane-bound ribosomes.
